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The central nervous system needs to coordinate multiple muscles during postural 22 control. Functional coordination is established through the neural circuitry that 23 interconnects different muscles. Here we used multivariate information decomposition of 24 multichannel EMG acquired from 14 healthy participants during postural tasks to 25 investigate the neural interactions between muscles. A set of information measures 26 were estimated from an instantaneous linear regression model and a time-lagged VAR 27 model fitted to the EMG envelopes of 36 muscles. We used network analysis to quantify (Kuypers, 1981 interactions between individual components of a large-scale system. For example, 93 Granger causality is a statistical method to determine whether one time series can be 94 used to predict another (Granger, 1969) . It has been widely used in neuroscience 95 research to characterize functional brain circuits 164 The entropy measures used in this study to characterize muscle networks are based on 165 basic information-theoretic concepts (Cover and Thomas, 2012), which are briefly 166 recalled in the following. The information content of a scalar (one-dimensional) 167 continuous random variable X, with probability density function f X (x), is quantified by its 168 entropy,
Information-theoretic concepts
, where E is the expectation 169 operator, D X is the domain of X and log is the natural logarithm so that entropy is
with probability density f Z (z), the conditional information of X given Z, i.e. the information 172 remaining in X when Z is known, is quantified by the conditional entropy 
I(X;Z|U)=H(X|U)−H(X|Z,U).
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Network information measures
193
The above information-theoretic preliminaries were exploited in this study to devise a 
224 while the conditional information transfer is measured by conditioning also on the past 225 of all other processes in the network collected in Y k :
227
Note that, while each information measure is formulated accounting for the current time 
Results
338
We used information decomposition of EMG activity measured from multiple muscles ). The adjacency matrix showed high weights 355 along the diagonal indicating edging between neighboring muscles (Fig. 3A, top panel) .
356
The strongest mutual information was observed between the D and TRB in both arms. (Fig. 3B, top panel) . After degree of the significant edges. The in-degree is estimated in group-level networks. 399 400 401 We then compared the conditional transfer entropy across conditions. The directed 402 networks showed a clear effect of the experimental manipulations. In the no pointing 403 condition, only a few edges were observed between arm muscles (Fig. 4, left column) , 404 which is expected given the minimal EMG activity of those muscles in this condition. In 405 contrast, when pointing with one arm, multiple edges could be observed in the arm used 406 for pointing (the dominant right arm) but not in the contralateral arm (Fig. 4, middle   407 column). In the bimanual pointing condition multiple edges could be observed in both 408 arms (Fig. 4, right column) . Similar effects could be observed between leg muscles in 409 the postural conditions. In the normal standing condition, a few short-range connections 410 were present between the leg muscles (Fig. 4, top between upper and lower leg muscles (Fig. 4, middle row) . Finally, when posture was 414 destabilized in the medial-lateral direction, multiple connections were observed between 415 the leg muscles, but now also many connections between leg muscles and muscles in 416 the torso could be observed (Fig. 4, bottom row) . We hence observed systematic 417 changes in conditional transfer entropy across conditions. (Fig. 5B) . This pattern was also mirrored in the total transfer, i.e. the spinal reflexes (Latash, 2008 ). An interesting hypothesis that can be tested in future 576 studies is that the task-related changes in functional interactions between muscles 577 observed in this study reflects the change in gain of spinal reflex pathways. 
Experimental effects
